We present the 1st detailed field study on the giant mole-rat (Cryptomys mechowi), a eusocial subterranean bathyergid rodent from mesic areas of subequatorial central Africa. In Copperbelt Province, Zambia, we found giant mole-rats in a variety of habitats including agricultural fields, bushland, marshes, and forests. Soil types varied in hardness and air content, and varied vertically and horizontally. Burrow systems of single colonies were 0.2-2.5 ha. The diameter of burrows was about 8 cm, and the maximum depth was about 200 cm. Nests were found at an average depth of 91 cm (n ϭ 8). Further characteristics of nests, food and defecation chambers, diet, helminth parasites, and commensals are described. Colony size ranged from 3 to Ͼ20 with a sex ratio of 1:1.2 (n ϭ 65) in favor of females, with 8% juveniles, 39% subadults, and 53% adults. A significant sexual dimorphism was found in the body mass (345 g Ϯ 95 SD in males versus 252 Ϯ 34 g in females). A defined breeding season was not apparent. Because C. mechowi occurs in a variety of habitats across a broad geographic range, generalizations based on the examination of selected study sites and consequent linking of behavioral ecology with habitat parameters should be done with caution.
Unlike other genera of African mole-rats (Bathyergidae), the genus Cryptomys is polytypic with an uncertain number of species distributed over a wide geographic range (Bennett and Faulkes 2000; Burda, in press; Burda et al. 1999; Honeycutt et al. 1991; Macholan et al. 1998) . Currently, Ն14 different species have been recognized within the genus (Burda, in press ). Among those species, the giant mole-rat (Cryptomys mechowi) is distinguished because of large body size, social living, and distribution in mesic areas of the subequatorial central Africa (Democratic Republic of Congo, Angola, and Zambia- Honeycutt et al. 1991) . This species may help to elucidate the evolution and adaptive significance of * Correspondent: scharff@frr.de eusociality in African mole-rats -questions that are not yet solved (Burda et al. 2000) . The taxonomy Filippucci et al. 1997; Macholan et al. 1993) , parasitology (Scharff et al. 1996 , reproduction (Bennett and Aguilar 1995; Burda and Kawalika 1993; , and physiology (Bennett et al. 1994a ) of C. mechowi have been studied; however, information on free-living colonies is still meager and anecdotal Hill 1941) .
Subterranean rodents share many convergent adaptations, not only in their morphologies but also in aspects of their behavioral ecology. They also display divergent adaptations to different habitats (e.g., soil, vegetation, and climate parameters), and they are molded by independent phylogenetic histories (Cook et al. 2000; Nevo 1979 Nevo , 1999 . To address the question, to what extent does C. mechowi diverge ecologically from common Cryptomys molerats, and to provide ecological correlates for laboratory data, we examined 7 free-living colonies of giant mole-rats, including aspects of population structure, habitat, burrowing patterns, parasites, and commensals.
MATERIALS AND METHODS
Study area.-Giant mole-rats were studied at 4 localities (Ndeke, Dambo, Kalaka, and Chichele) near Ndola (Zambia, Copperbelt Province; 13Њ05ЈS, 28Њ38ЈE), and 1 locality near Chibale (Zambia, Central Province; 13Њ35ЈS, 30Њ05ЈE) in August-September 1996, during the beginning of the dry-hot season. The study area (data are for Ndola and are representative) was characterized by 3 climatic seasons (rainy, dry-cool, and dry-hot-Ansell 1978) with average annual rainfall of 1,198 mm (monthly range 0-283 mm) with 5 virtually rainless months/year (Global Historical Climatological Network Database: http://www.ncdc.noaa.gov/ ol/climate/research/ghcn/ghcn.html).
Ndeke (6 km S of Ndola) was abandoned farmland close to a small stream. The sloped terrain was sparsely covered with dry grass and shrubs. At the end of September, fresh herbs began to cover the terrain. One colony was found at this locality. Two colonies were studied at Dambo, about 5 km S of Ndola. From a 3rd colony at this location, only data on a nest were collected. A dambo is a marsh that is seasonally inundated. In August, water levels were still high, and only small parts of the dambo were passable. Some areas were cultivated with sweet potato and others were covered with grass. Trees and shrubs were found at a few elevated spots. Kalaka (5 km S of Ndola) was uncultivated bushland close (500 m) to the marsh. Chichele (8 km W of Ndola) represented a partly dense and wild acacia forest (Acacia) with some forests of cultivated pine (Pinus). In the acacia forest, the ground was covered with shrubs and herbs, whereas most of the ground in the pine forest was bare with interspersed dry grass. Chibale was a cultivated area mixed with bushland. All localities were partially burned. Burrow systems of giant mole-rats were common at Kalaka and Chichele.
Soil analysis.-Soils from Dambo, Ndeke, and Chichele were analyzed according to the methods of Carter (1993) and Schlichting et al. (1995) . Two vertical soil profiles (150 by 200 cm) were uncovered at Ndeke and Chichele and 1 was uncovered at Dambo at burrows of giant mole-rats. A total of 43 parameters was evaluated (Grütjen 1999), and soils were classified (Food and Agriculture Organization of the United Nations 1988). We examined color, air content, and bulk density because those parameters may affect microclimate. Soil color was determined according to color charts of Munsell (1988) . Air content was estimated as content of rough pores with a diameter Ͼ50 m/volume: 1, Ͻ2%; 2, 2% to Յ4%; 3, 4% to Յ12%; 4, 12% to Յ20%; 5, Ͼ20%. Bulk density was defined as: 1, Ͻ0.8 g/cm 3 ; 2, 0.8 to Յ1.25 g/cm 3 ; 3, 1.25 to Յ1.5 g/cm 3 ; 4, 1.5 to Յ1.75 g/cm 3 ; 5, Ͼ1.75 g/cm 3 . Both parameters were estimated by visible and tactile impression (Schlichting et al. 1995) .
Study animals.-Seventy-five giant mole-rats were captured (Table 1) . A colony was considered to be caught completely if no digging activity (defined as occurrence of new mounds or plugging of opened burrows) occurred for 1 week after the last catch. Three of 6 burrow systems (Ndeke, Dambo 1, and Dambo 2) were partly excavated, mapped, and measured. Complete excavation and mapping were not possible because of the extension, depth, and 3-dimensional complexity of the burrow systems and the inaccessibility of some study sites. Food items from storage rooms, nesting material, and invertebrates encountered in burrows were collected.
Altogether, 65 mole-rats were sexed and weighed immediately after capture. Three age classes were distinguished according to body weight: juvenile (Ͻ50 g), subadult (50-200 g in females, 50-250 g in males), and adult (Ͼ200 g in females, Ͼ250 g in males). That division was based on reproductive and growth data of captive animals , with average weight at weaning reached at about 3 months and the weight at maturity (i.e., weight at 1st successful breeding). Statistical comparisons were executed with the Mann-Whitney U-test. Values are mean Ϯ SD (Sachs 1984) .
Parasites.-Immediately after capture, giant mole-rats were examined for macroscopic ecto-TABLE 1.-Age classes and sex of giant mole-rats (Cryptomys mechowi) captured from 6 colonies in Ndola, Zambia. Age classes were distinguished according to body weight: juvenile (Ͻ50 g), subadult (50-200 g in females, 50-250 g in males), and adult (Ͼ200 g in females, Ͼ250 g in males). We found body weight to be a reliable approximation of age in a long-term study on captive giant mole-rats . No information is available on weight for 3 specimens from Chichele and 1 from Ndeke; another 10 animals from Chichele were not sexed or weighed. (Scharff et al. 1993 (Scharff et al. , 1996 .
RESULTS
Habitat.-Within the vicinity of Ndola, burrow systems of giant mole-rats were frequent and found in cultivated fields, abandoned land turned to bushland, dambos, and forests (pine forest and dense acacia forest) in a variety of soil types. Soil characteristics of the 3 localities varied vertically and horizontally. Five soil types were determined: rhodic ferralsol (Ndeke), xanthic ferralsol (Ndeke), gleyic histosol (Dambo), ferralitic arenosol (Chichele), and lateritic ferralsol (Chichele). In all soils, the upper layer was gray or black ashes, but the color changed in profiles close to the surface. At least in the upper horizons, most soils showed a bulk density of 1-3, and digging was easy. The lateritic ferralsol in the acacia forest was very hard even in the upper layers (bulk density 4-5). Air content was 3-5 in most soils with the exception of the deeper layers of the rhodic and xanthic ferralsol (air content 2-3) and the lateritic ferralsol (air content 2 in all layers).
Burrow systems.-The smallest burrow systems (0.2 ha) occurred at the dambo. Burrow systems in the acacia forest were slightly larger. The burrow system of the colony at Ndeke was about 2.5 ha. In the forest and cultivated and uncultivated fields, burrow systems were 2-3 ha.
Burrow systems of C. mechowi consisted of superficial foraging tunnels, nests, food and defecation chambers, and deeper connecting tunnels. All burrow systems were sealed with mounds and additional plugs. Diameter of most tunnels was 8 cm, but a few tunnels were 6-7 cm. Connecting tunnels, surface foraging burrows, and deeper galleries had a mild slope and were straight or simply curved (i.e., not spiral). Maximum depth of burrows was about 200 cm.
Eight nests from 4 colonies were excavated (Table 2 ) at a mean depth of 91 cm (SD ϭ 41 cm; range, 50-160 cm). Nests measured 20-40 cm in diameter and were 10-20 cm high. Nest materials weighed 238 Ϯ 102 g (range, 100-430 g) and consisted of dry grass, root fibers, and plastic materials. Five nests had 4 and 1 nest had 3 openings that ramified close to the nest. Three food chambers in 2 burrow systems (Table 2) were exposed at a depth of 67 Ϯ 11 cm (range, 60-80 cm) at a horizontal distance of 111 Ϯ 101 cm (range, 20-220 cm) from respective nests. Two food chambers contained a mixture of undetermined roots (85 g and 185 g), and 1 food chamber was filled exclusively with sweet potatoes (790 g). The food chambers were similar in size to nests. Four defecation chambers (colony at Ndeke) were excavated at 98 Ϯ 46 cm (range, 50-160 cm; Table 2 ) and were stuffed with fecal pellets covered by fungi. The defecation chambers were at the same depth as nests, which were 222 Ϯ 131 cm apart (range, 85-400 cm). All food and defecation chambers were short side branches of main tunnels.
Colony size and structure.-Colony sizes were 3, 4, Ͼ12, and, in 2 cases, Ͼ20. The 2 completely captured Dambo colonies consisted of 3 and 4 animals with a breeding pair with 1 and 2 young, respectively. Twelve animals were caught from Ndeke, but digging activity was persistent at the end of the study. At Chichele, 40 mole-rats were caught within an area that was difficult to survey, so some animals may have originated from a neighboring colony. Continued burrowing activity indicated that the colony size exceeded 40 (alternatively; size of 2 combined neighboring colonies amounted to 40, which meant that Ն1 single colony had to exceed 20). Animals from Chibale and Kalaka may have originated from multiple colonies.
Overall sex ratio was 1:1.2 (n ϭ 65) in favor of females (Table 1) . Most of the captured mole-rats were adults (n ϭ 33; 53%) with 5 juveniles (8%) and 24 subadults (39%) in the collected sample. In colonies with juveniles, only 1 young of the most recent litter was captured. Based on an extended range of weight of juveniles and smaller subadults (28-96 g; n ϭ 12), we concluded that no seasonality occurred in reproduction in free-living giant mole-rats. The sex ratio of juveniles and subadults was almost 1:1 (n ϭ 29), whereas the sex ratio of adults was biased toward females (1:1.4; n ϭ 33).
Weight of adult males was 345.3 Ϯ 95.4 g (range, 250-560 g; n ϭ 15); adult females were 252 Ϯ 34 g (range, 200-295 g; n ϭ 18). Weight between the sexes differed significantly (U ϭ 338, P Ͻ 0.05). Breeding males of Dambo colonies were comparatively small (330 g and 255 g), and females weighed 290 g and 295 g. The heaviest animals at Ndeke were assumed to be the reproductive pair (male, 560 g; female, 290 g). At Chichele, 1 female with prominent teats was probably breeding; however, 2 additional adult females with perforated vaginas were captured. The heaviest male of 30 animals weighed 300 g, and we assumed that the breeding male of Chichele was not captured.
Food plants.
-We found giant mole-rats in cultivated fields of sweet potatoes, potatoes, cassava, groundnuts, and corn. The plant diet in noncultivated areas included grass rhizomes (particularly in forests), roots, bulbs, and tubers of diverse weeds, shrubs, and trees. We identified Albizia, Aframomomum biauriculatum, Crossopteryx febrifuga, Lannea discolor, Mucuna, Pristachya, Pseudolachnostylis, Rhynchosia resinosa, Sissus, Steganotaenia, Syzygium guineense, Tacca, and Tephrosia as food plants of the giant mole-rat.
Parasites.-No macroscopic ectoparasites were found on giant mole-rats or in nesting material, but 1 young had small red mites, which dispersed quickly. Twelve of 35 (34%) giant mole-rats (5 females, 7 males) were infested with helminths. Nematodes were Protospirura muricola and Capillaria; cestodes were Inermicapsifer madagascariensis, Raillietina (Raillietina), and 1 undetermined species (probably I. madagascariensis). Five mole-rats (14%) harbored 1-2 cestodes, and another 6 specimens (17%) were infested with 1-5 nematodes. One mole-rat (2%) had nematodes and cestodes.
Commensals.-A variety of commensal insects were collected from burrow systems. In 2 defecation chambers, small dung flies of an unknown species (probably a new genus, subfamily Limosininae, family Sphaeroceridae, Diptera) were collected. The African sphaerocerid fauna needs to be revised, and to date, identification of the collected flies is not possible. Carabid and staphylinid beetles were found in 2 defecation chambers and some superficial burrows. The Staphylinidae comprised un-known species of the genera Staphylinus and Philonthus. Some of the collected Carabidae were specified only to the tribes Pterostichini and Platynini. One specimen was identified as Somoplatus substriatus (Lebiini: Masourinae). Another beetle was determined as a member of the subfamily Chlaeniinae, most probably Procletus cryptomydis (Chlaeniini). The current knowledge of African beetle taxonomy is based mainly on the description of single specimens and thus does not allow a more adequate determination.
DISCUSSION
Habitat selection.-Cryptomys mechowi occurs over a wide geographic range covering different climate regimes, particularly with respect to annual distribution of rain. Little genetic divergence suggests that no or little specialization occurs across environmental conditions. This situation contrasts with high species diversification of common Cryptomys in Zambia (Burda, in press) , Spalax ehrenbergi in Israel (Nevo 1999) , or Ctenomys in South America (Cook et al. 2000) . Apparently, the species is phylogenetically young or its whole population has never been fragmented to allow speciation. We found C. mechowi in different types of soils and in a variety of different habitats including open cultivated land, marshes, bushland, and dense forests. Broad geographic range of distribution and ecological variety of occupied habitats indicate that selected study sites may not be representative for the whole distribution of a given species. One should be careful when attempting to link ecology with behavioral features. For example, tied causes and function of sociality of Zambian giant mole-rats with risks of solitary foraging in hard soils during a prolonged dry season. However, giant mole-rats near Kinshasa (Congo) are also social (J.-C. Palata, pers. comm.), although, contrary to their Zambian conspecifics, they experience only a short dry season. Soils in some of our study sites were soft and workable even during the dry season.
We found lower temperatures (16.6-19.1ЊC; 20-160 cm deep) in burrows and soils of giant mole-rats compared with other members of the Bathyergidae Lovegrove and Knight-Eloff 1988) . Temperature of tropical soils is determined by intake of short-wave radiation (van Wambeke 1992), and consequently vegetation cover and color of top soil, as well as insulation effect of ashes, have to be considered. Contributions of aboveground habitat properties to low temperatures and effects on distribution of giant mole-rats remain unclear. Based on physiologic considerations (cf. thermal stress hypothesis and Bergman's rule), an inverse relationship between body size and burrow temperature is expected (cf. Busch et al. 2000) . However, comparative data are too few for an explanation for large body size based solely on thermoregulatory aspects.
Bulk density and air content of respective soils affect hardness and ventilation of soils and thus influence physiology and burrowing activity (Arieli 1990; Lovegrove 1989 Lovegrove , 1991 Vleck 1979 ) and indirectly influence distribution of underground dwellers. These factors varied in both vertical and horizontal dimensions. Although the foraging risk models of Vleck (1979) and Lovegrove (1989 Lovegrove ( , 1991 , and the aridity-food distribution hypothesis of sociality in mole-rats (Jarvis et al. 1998 ) are based partially on soil hardness, the parameter itself has seldom been quantified (Comparatore et al. 1991 (Comparatore et al. , 1992 .
Because costs of digging in fossorial mammals should increase with body mass (Lovegrove 1991; Vleck 1979) , larger mole-rats are expected to dig rather shallow burrows and avoid hard soils, an assumption supported by the finding that larger Cryptomys damarensis live in sandy soils, whereas Heterocephalus glaber that live in hard soils are small (Lovegrove 1989) . The observation that C. mechowi digs in both soft and hard soils (and also in deep layers) challenges these and other burrowing models for subterranean mammals (Best 1973; Heth 1989; McNab 1999; Nevo 1999 ).
In conclusion, C. mechowi should be considered a habitat generalist based on its geographic and ecologic distribution. Detailed time and space analyses of aboveground habitat structure, soil quality, and microclimate in giant mole-rats and the other species of Bathyergidae, as well as historical considerations (cf. Burda, in press) are needed to identify factors determining their occurrence.
Burrow systems.-The main structure of burrow systems of C. mechowi was similar to that of other members of the genus (Table 3) and other Bathyergidae (Hickman 1990; Jarvis and Bennett 1991; Nevo 1999) and consisted of nests, food chambers, defecation chambers, superficial foraging burrows, and deeper connecting tunnels. However, existing data are varied thus far and preclude generalizations, perhaps because of different sample techniques, sample sizes, or temporal and habitat variation across studies (cf. Busch et al. 2000) . This also may explain why a long axial main runway as described for other subterranean rodents (Brett 1991; Eloff 1951; Heth 1989; Hickman 1979; Nevo 1999) could not be identified in this study.
Nests of C. mechowi were comparatively deep (60-160 cm) with respect to most other species of the genus (Table 3) . Nests with several entrances (3 or 4 in C. mechowi) are common in social bathyergids (Davies and Jarvis 1986; Genelly 1965; Hickman 1979) , whereas the nest of the solitary Bathyergus suillus has only 1 entrance (Davies and Jarvis 1986) . Most subterranean mammals (with the exception of some Talpidae and Bathyergidae) have only 1 entrance to their nest (Nevo 1999) . No correlation seems to exist between depth of nests (and potential predation risk) and number of entrances in subterranean mammals. Number of entrances may affect ventilation under different microclimatics, but this aspect has not been investigated. Spiral burrows leading to the nest are known in Cryptomys hottentotus, Spalax, and Geomys (Hickman 1990; Nevo 1999 ), but they have not been recorded in C. mechowi. In C. mechowi and Cryptomy anselli (Scharff 1998) , these tunnels were straight or curved ramps.
Grass and root fibers constitute common litter material for nests of mole-rats. Use of plastic materials as nest materials was reported also in C. hottentotus natalensis (Hickman 1979) , C. anselli (Scharff 1998) , S. ehrenbergi (Nevo 1999) , and Spalacopus cyanus (Begall and Gallardo 2000) . In general, food and defecation chambers were located near the nest, a strategy encountered in other bathyergids and subterranean rodents (Nevo 1999) .
Similar to other species of Cryptomys, giant mole-rats stored their food in special chambers, a feature prevalent in subterranean mammals (Nevo 1999) . Dependent on location of the burrow system (i.e., cultivated fields or uncultivated landscape), giant mole-rats constructed food chambers either filled with mixed contents or filled only with 1 available type of food. Blind molerats (S. ehrenbergi) collect and hoard different food types in separate storage areas Nevo 1961) . A similar tendency is displayed by laboratory colonies of giant mole-rats and C. anselli (our own observations). We did not find diversified food caches in field colonies, perhaps because of the uniformity and prevalence of food (e.g., sweet potatoes) in some sites or a large diversity of food types at other sites. We suggest that selective departmentalization of food storing may differ according to the diversity, quantity, and quality of the available food resources and hence may vary temporally and spatially.
Colony size.-Giant mole-rats were reported to be highly social and live in large families with Ն40 individuals , but others considered them to be solitary (Faulkes and Abbott 1997; Kingdon 1974) or to live in pairs or small groups (Bennett and Aguilar 1995; Hill 1941) . Laboratory TABLE 3.-Characteristics of the burrow systems of 6 species of Cryptomys (n in parentheses). Dimensions and quality of burrow systems also may vary in time (e.g., season) and space; where possible and meaningful, means Ϯ SD are given. studies Scharff et al. 1999; Wallace and Bennett 1998 ) indicated that C. mechowi tends to live in extended families. Our field study confirmed that giant mole-rat colonies exceed 20 animals, with some up to 40 animals. Colony sizes of 29 animals in C. anselli (Scharff 1998) indicate that small common mole-rats also may live in larger colonies. Sex ratio.-A female-biased sex ratio was found in giant mole-rats (1:1.2 generally, 1: 1.4 in adults) and common mole-rats (C. anselli; 1:1.5; Table 4 ). Similarly, captive colonies in both species had a female-biased neonate sex ratio of 1:1.9 and 1:1.2 in C. mechowi and C. anselli, respectively (Table 4) . Apparently, the female-biased sex ratio in both species of Cryptomys is established at birth and does not arise because of differential mortality among adults. Data for other social bathyergids (Table 4 ) and other subterranean mammals (Busch et al. 2000; Nevo 1979 Nevo , 1999 are inconsistent. The extreme sex ratio of 3.75 in a colony of C. damarensis (Table 4 ) may have been affected by a small sample. We cannot compare sex ratios in most social bathyergids with those of other social monogamous mammals (Allainé et al. 2000) because of varied sample methods. However, sex ratios in vertebrates are influenced by multiple factors and depend on environmental conditions (Krakow 1995; Kruuk et al. 1999; Post et al. 1999) . The subterranean habitat is considered structurally simple and microclimatically stable (Nevo 1995 (Nevo , 1999 ; thus, subterranean mammals may be suitable models for the study of sex-ratio adjustment.
Age structure showed a very low proportion of juveniles (8%), suggesting that recruitment, dispersal, and turnover of giant mole-rats was very low. Genelly (1965) , who used tooth wear as a measure of age, reported 22% juveniles in Cryptomys darlingi. This contrasts with naked mole-rats (Braude 2000) , which have very high recruitment and high losses due to predation or dispersal. Apparently, large colony sizes in these eusocial species are attained in different ways (Burda et al. 2000) . A low proportion of juveniles seems to be common in subterranean rodents regardless of the social or mating system (Busch et al. 2000; Nevo 1979 Nevo , 1999 .
Breeding season.-The estimated age of juveniles and subadults suggests that Zambian giant mole-rats do not have a distinct breeding period. This is supported by our long-term laboratory study and observations of Ansell (1978) , who caught newborn animals throughout the year. Similarly, C. anselli (Burda 1989 (Burda , 1990 Scharff 1998) , C. damarensis, and H. glaber Jarvis and Bennett 1991) are continuous aseasonal breeders. Data are insufficient concerning seasonality of reproduction in species of Cryptomys from lower latitudes. Reports of a distinct breeding period for C. h. hottentotus of southern Africa Jarvis and Bennett 1991) are confusing because they cite Bennett (1989) , who reported the species to be an aseasonal breeder.
Parasites.-The subterranean ecotope generally is assumed to foster a high parasite load (Nevo 1979 (Nevo , 1999 Nevo and Klein 1990) . Despite the widely accepted importance of parasites as factors affecting ecology and evolution of organisms, little or no attention has been devoted to this aspect of ecology of subterranean mammals (Bennett and Faulkes 2000; Busch et al. 2000; Cameron 2000) . Most reports of parasitic infections of members of the Bathyergidae are accidental findings (De Graaff 1964 , 1981 but suggest low infestation rates. In the intensively studied naked molerat, descriptions of parasitic infections are sparse (De Graaff 1964; Sherman et al. 1991) . In Cryptomys, helminthic infestations (35% in C. mechowi, 50% in C. amatus, 27% in C. anselli, and 17% in C. kafuensis-Scharff 1998; Scharff et al. 1997) apparently are not as rare as the paucity of literature data would imply. Incidence levels for helminths are lower than in the solitary S. ehrenbergi from Israel (64.7%- Costa and Nevo 1969; Wertheim and Nevo 1971) . The relatively low incidence of parasitic infections in bathyergids contrasts with the view that the subterranean ecotope in combination with a social life style should favor pathogens (Alexander et al. 1991; Nevo 1979; Nevo and Klein 1990; Wcislo and Danforth 1997) .
The spectrum of helminths found in C. mechowi indicates that they feed regularly on invertebrates that serve as intermediate hosts . Indeed, direct evidence exists of carnivory in the giant mole-rat . Scharff et al. (1997) and Scharff (1998) found the same helminthic parasites in small species of Cryptomys (C. amatus, C. anselli, and C. kafuensis) from Zambia as in giant mole-rats. Interestingly, individual giant mole-rats never harbored Ͼ5 helminths, whereas individual C. amatus and C. anselli have had up to 25 and 60 helminths, respectively (Scharff 1998) .
Commensals.-Our knowledge of the commensals of subterranean rodents is meager (De Graaff 1962 , 1972 . We found a variety of species of insects in burrows of giant mole-rats. We found Diptera and Coleoptera near defecation chambers. We do not know if collected beetles are eaten regularly by giant mole-rats and therefore may serve as vectors of parasites. The study of commensals in burrow systems of subterranean animals may enlighten unknown aspects of parasitic life cycles, and new species of insects may be expected in burrows of subterranean rodents.
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